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c«^^^^/^olA}.o^^^^«-Si|. <^^^]-Sl-/^'y=^]-2l-f-l- z^-z^-^ SS^il^i -^^-^S T^tilsH 
^l^^J ^ ^(System On a Chip : SOC)^ ^"^^ "y-^ ^^1 ^ t^w] 

:£ 3 

^"^^ 'a-^ ^^1. ^su-i, Hefl<a i^ls.El, pi]a.5^ cfl^^. a.wV<a 
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^isel "a-^ ^^1^4 ^ «o^^ {APPARATUS AND METHOD WITH 

LOW MEMORY BANDWIDTH FOR VIDEO DATA COMPRESSION} 

£ 1^ ^^^"^ ^"^^ ^^1^ ^^^-t SL^^ 

S. 4^ S 3<H1 ■^<^^ ^^1^ ^Mlt!: T^^^* M-^^^ -irS^s; nel Jl 

* S.^^ tfltt * 

100 : S-W]-^ A]^^ 102 : B.^]'^^^S.^ 

104 : ^JEl-e-lCSOC) 106 : #^*}-^ a) ^^1 (CPU) 

108 : ^3.^ 110 : wltq^^<>l 

112 : ^^^^(ME) 114 : 2.= 

116 : :a.^-^(MC) 118 : ^3.^ 

120 : DMA 122, 130 : S.^ ^]S.^ 

124 : 7}^7] 126 : DCT/IDCT^ 
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128 : Q/IQ-^ 132 : ^]o.7J^o. ^7fl^-^ 
134 : 7>^ :U'=>] 

<17> ^ ^ ^cfl-g- ^;^> ^;^l<i11 ^"^^ SJ"^ 

<i8> MPEG 2, MPEG 4 ^ H.263 ^'^^^ "y-^^} 

^ ^^^T- ^0-^ ^1-^1^ 'a-^^lBlfe ^^^^ ^-^ '^IS.sl ^, 

^Lefl^a i^l2.&l(<^l?itfl, SDRAM)'^! ^i^^><^ 

<19> <^^^o.s. £. 1^ ^7] <a-^ ^^1(2)^ ^ 

-^(input image)<^l E.^]^^ ^IS-E^ (24)<^1 ^i^SlJl, HBll<y pflS-Bl (4)«Hl <^]^ 4 
'^^^ ^^<y ^^i-f (Motion Estimation : ME) (28) 5^ ^^"^ 

(Motion Compensation : MC)(26)<Hl>H -g"^^ ^ 9^^^^ ^>7l- ^<:]:7l (6)o11 

^. ^^-y ^^^(28)^ ^;^fl "flas. 7>^J- -^A>^^ Dfla^ 1:^* 

^^-^^H -e-^^ ^^]^ ^Nl-artb^-. :a.>^-^(26)^ c.]^ 
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1020030005839 %^ '^^V: 2003/6/19 

^Bi^^ <=>]^^ "Has. ^<:>7](6)^ ^^^a 

^(26)S.J^El pllHS. 1:®^^ ^/^ll i^fla-S. l-^sfo^ >^3^^t!:i=f. 

<20> ^7] ^J:7> 6lAi-<i^^^^7i(Discrete Cosine Transform : DCT)(8)4 ''^^}^ 

7] (Quantization) (10)* 7]^ ^, 7]-^^ol«-:5:^7l (Variable Length Coder : ■VLC)(14) 

7}^^d^]^3.s^7]iU)^]^^ #^^1^ wlig-l^ %^ (FIFO) (16)^1 ^-1 
^ ^11^^ wlH^ ^l'H7l(rate control ler)(12)^ ^^ \i]^il6)^ S. 

2:^5fl^cf. s^. alH^ ;^1ol7l(l2)^ %^ ^2^il6)<^] «1H <a=^ 7] 

^0.5. *>o^ tiflaS- l:e^<^l cfltb "a^^VSl- ^^tbi=V. tt^, 'a=^l-^7](l0)2l 

#^ ^S.^ cf^l ^«y=^>^7l( Inverse Q)(18)sq- ^olAi:O^^^:^7l(IDCT)(20)« 
S. ^^5^>c^ -^sfl^ ^SS. ^, ^7] -g-^-a ^^-^(26)S.-f-B) -g-3|oj ii^V^ 

^1-3]- ^3i<y tfjEi^^ o]:^^ yflaS. H.£ll'a<^l^i ^#^H <i 

5:» 7>>a:7l(22)l- 7>>a:^>o^ ^^1] 4^ ^^^^ -S^fl "^^^ ^■ 

€ ^^1-^ cf^l 4^ ^^^i tifl2.Hl(24)<^l 4^ 

ofl cflgflAi ^^<y ^Eil- ^A^^ ufl, ^e|l<ao.^Ai cilolEil- 

<2i> ^tiVaj-^l -f--^^ <y-^ ^a-^ll- ^til^V^ ^c|]-§- ^P^V Al:iE^(30)^ S. 2011 iEA]^ 

w>s4- ^o], ^<i^ <a-^ ^^1(40)1- ^liii^^ ^ ^(System On a Chip)^S. ^^Itb^-. "^^l 
^cfl. ^"^^ ^^1(40)^ Si ^^1 (CPU) (42)5+. Dfls-e^ 
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1-51 (44)5^-, ^^'a ^^/:S.^-^(ME/MC)(46) ^ o]Ai.o^^^^/<y:;^].S).«-(DCT/Q)(48)-i-# 

z|z^- -B-^^s. ^til^V^ *>M-2l Ai^t^ ^ o.^ ^^^ttcf. z^-z^-o^ 

H-S/^fl^i -^-^§(42 ~ 48)^ ^'^■^51^^1(42)3] :^]o]^ S.^ ^b13E|1o1>^ 

(Local Bus interface)!- ^lS.2l ^Bl:&i(44)sV Hefl<y T3fl2.B]-i-(32)3)- 

t!: ^-i- ^Tjl (co-design) € ^Hlslc^, A^l-oil cfl^fl^i 

7]-^^oi«-:^7] ^2)- A^-i-^ ^HH^H^^ ^^^^1 7j-^>7l nflS-^l. ^<y-^ 

«L(46)^, ol^ci^^^€:/<y=2l-^>^(48)* ^V^^fl^H^-^-S ^^^srV^ ^<^1 'a^^<^lt:f. 

<23> ^<^^v ^^11- ^Hi^v^ ^^tiV^^ ^cfl-g- ^;^> ^^1 ^, ^li^^ 

(30)^ Hefl'^ T^l-E-e] (SDRAM) (32)1- oj-g-^jo ^.^^ ^ a^flo^ v\]3_^ A>-g-Al 7l-^> ^ 

^1-^ Hefl^a tifls.el(SDRAM)Sl A>-g-* ^tj^ti: ^^^<='14. 
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S|ol o;io.D^^ ol^-ol cfl'^#<^l ^^^i S.^ ^2l-^7V 

ololl 21 f.o}-^^5:)^^]s!l. Al^t^ ^ ^(SOC)^ d^S-^o] ^^^cf. 

<26> o>e|]o) ^ lo. Al>,t^(30)<^lAi -a-^ ^^1(40)^ i^llSS. 

^ ^As. ^12.5:1 tfl^s.^ i^Bi-^ ^oirq.. o] nfl, -g-aioj ^^o] ^^ 

fcode = 1(-16 ~ +15.5)S- 7>^^t:1-. 

<27> [S. 1] 



*bJ(unit) 




DflaBl -8^^^( bytes ) 


ME 


current macroblock read 
search vindow read 


16 X 16 = 256 
48 X 48 = 2304 


MC 


current Cb block read 
current Cr block read 
previous Cb block read 
previous Cr block read 
motion-compensated macroblock write (1) 


8 X 8 = 64 

8 X 8 = 64 

9 X 9 = 81 
9 X 9 = 81 
8x8x6 = 384 


DCT/Q 


motion-compensated macroblock read (2) 
quantized coefficient vrite (3) 


8x8x6 = 384 
8x8x6x15 = 576 


IQ/IDCT 


quantized coefficient read (4) 
recoi^tructed error image vrite (5) 


8x8x6x15 = 576 
8x8x6= 384 


MC 


previous Y blocks read (6) 
previous Cb blocks read (7) 
previous Cr blocks read (8) 


17 X 17 = 289 
9 X 9 = 81 
9 X 9 = 81 


Reconstructed 


reconstructed error image read (9) 

1 reconstructed image vrite 


8x8x6 = 384 
8x8x6 = 384 


total 


6373 



<28> ^tiV^ o.^ HBfl^l-^ AA ^113.^ (macro block)-^S. oj^o^^lji^ ^ 

M-^ ^\3.^ 2*2 ^£ l:S^(block)5!l- 2 7\2\ IrS^o.^. ^\^^ 
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^gj^ 8*8 ^^(pixel)S. tt|-e1-Ai ^j-i-l-o^ nflaS. ^^-^ 16 * 16 

o]^o]^]x^^ v^3.S. -i-^fi] ^t!" 16 * 16 = 256 «HB7l- 

<29> ^:si<y ^^]^ ^^ (search window)^ ^^ ^^(fcode = 1)<^1 ^^fl^i 48 * 
48 ^^o] s]D^, n.^jL olAi-c^^^:Q-(DCT)^ <^l^cfl, 8 ti]H dlol^il- 12 «1H 

^1 1 ^> ^^'a 4-^^ cflolBl ^tb 2 ^^-y ^ 

<3i> ^^t!r ^2fl 7l^^ ^'^^ ^^1^ ^"i^ ^^el ^ 

<33> ^ ^i^o^ ^tt ^-l^is. ^^-§- ^'^^^ 

<34> atb, ^ ^2^^ ^^t!" «fl^*V7l ^tb ^-^s., ^^-g- 
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<35> ^^^*>7] ^ ^^21 ^ s-;goi] si^>^, -s^cg^ 

i^flS-el-^S-^Ei ^7] cilojEii- s-^^i-o^ ^>7l cil^lEi^ -g-^^J^ 

ojEil- ^:£5)-^>7l <^l^H^^«:/^«^l'a:<^^^^-¥-^. ^7l olA> 

^^7l «y=^l-5)-€ c11c.lBi7> 7^^^s\^, ^7] <a=7;}5l-/^<a:;^l-5|-fs>1- ^^^1 

^/^o]A>c^^^^«-^«-E^ #^5)^ ^:£-ir^ 7l-^s:H 4€€ cHc>lti* ^7l 

-^2)- a^7> ^Wl*>Jl, ^7] S.^7> >a-7l ^S.^^ C-flo] 
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. (System On a Chip)^S. 
<37> o] s-^lo;) w>^3]tl- ^^1<^1<H1 $I<=H^i, H-^^Hl^ife, ^7] ^1 1^ 

7l •y=:^VS)-/^<y=^>^^^ z^-z^- *l-i4^ ^S^il^ -^^-^S ^til^cf. 

<39> o] ^^o) yj-^zl^ ^A]o^lo|l ojo^^^^ ^1-7] o]A]-o^^^^/^o]A].c^^^^w.S|- ^7] 

<40> O] S-^go^ W>^^^V ^Al<^loll o;[olA-1, ^71 ^<^>^ ^7l ^^7^^/'^'=>^ 

29-11 



1020030005839 'U^}- 2003/6/19 

<43> ^^tl- ^^^^>7l ^tb ^ 'i:^^ ^^<^1 ^^V^, 7fl^ ^IS- 

t-llo]E^l- ^1-7] 4^ 7fl5] S-^ o1l2.2:]lr ^ 1^ S.^ HS.^<^] "drn^, 

^ il^i-* ^1-^ ^^1- ^Aioi] ^7] 4^ 7fl^ cil2-el 

^ ^ 4 2^ nfl-Eel'Hl ^>^14, 4^7] ^J:7> ^>^5*>^, ^7] o]x^c^ 

^^14, ^5^71 <y=^>5}-^ CllolEi# ^V7l 4^ 7fl2l t3l]S.Sl§ ^ 30^ 

^. ^7l c-iioiElS--f-Bl -^Jisj-^ djoltii- 4:i:^^V7l ^tb -^^ s.^^ 

^^1^4, ^7l -S-^ 3.^7} ^^Sl^, ^7] 0^7^^/^'>^7^^^S\. ^7] 

^7] '^o]^c^^i^^o] ^s.^ cfloiE]^ ^7] >ll 2^ 7]- 
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<44> nS^Jl -^>7l 3^ S.^ ^lS-Bl<^] ^1-71 'y=;^>2|-€ tflolBl7V ^7] -^JlS)- 

€ '^^i- cflolE^o) -y-^Sl-Al dlolEi* -f-;^l2j ^^^1-^ 7}^^ol-a^5l. y^:^]^ c-1 s. 
<45> tcl-el-A-i ^ ^x^d\] oj5>iS, ^<^^i- ^^1^ 4^;^, ^3jo^ ojAl-o,^ 

<47> £ 3^ ^ ^^^^ -g-<=g^> 'a-^ ^tilsV^ a.Hl-<^ ^^^^ M-E^-lfl^ 

<48> ^2:*>i3, ^7] ^1^^5(100)^ ^fl-^ ^"^^ "a-^ ^^1(104)# i 

^tb^. nelJi >a-7l s.w>^ Al^E^(ioo)^ '^-71 "^-^ ^^l(104)5!f eflolBl 

^^*>^ ^S.s1 ^^1(102)* 5£^t!:i=f. 

<49> ^^7] ^^1(104)^ Al^tJ ^ ^(S0C)-2-^ T^wls^D^, t:f^S] HS-^-fl^i 

-B-^l-S- ^ul^cf. H^A^l-a -6-^1-^ ^^>^^Bl ^^^1(106) 51-. i^lS-el ^Hl:&|(108) ^ 
wli^^^ol (Video CoreXllO)* i^tti^. ^7] -g-*^^ <a-^ ^^1(104)^ ^7] ^S.^ 
SH#el(108)» ■i-^><^ ^^-71 ^]3.B] ^^](102)5!|- ^S. oHojE-l <y b] ^j] o] 
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<50> ^7] tijc^^^oldlO)^ CflolB] -y-^Al, 0l]a.^ ^B^o;] ^|.iJ|.o^ ^ 

^ ^^1 Cll^lE-i ^. Hefl^ cfl^B^i '^l nflfe ^^7] ^^^^^ 

^:^1(106)-^S-^B^ ^Bl5flo]>;^ :f-ar>a^ cg^ cll<^lE^^ 

<5i> xs:\.s^A-] 2.tii-<a Ai^B^(ioo)^ ^"^^ 'a-^ ^^1(104)^ -g-3]<a ■§-^«a 

Al^eg :e.T:q- 3]-^ <^^(low area)ol ^^€4. S- 

^'^^^ ^>^1(104) tfl^oll S.^ ^]3.B]^iS. 4^ 118, 122 ^ 130)^ 

^Hl^>o^ ^^1(102)^ ^}-%-^ #^^S>H ^S.# ^^^m^-. 

<52> ^^l^o.^ £ 4^ ^S3^>^, ^7l tilc^^^o^dio)^ -5-^*a 

(Motion Estimation Processor : MEP)(112 - 116)sf, 4^ 7fl^ ^^la.sl-i-(ll8, 122 

^ 130):b)-. <^l<l!:<^^€^/^<^l<a:<^^^^-¥-(DCT/IDCT)( 126)^1-, ''^T.y^/^^^T^-s^^ 
(Q/IQ)(128)fii-, DMA ^Hl-eKl20)5q-, i?ll^-f-(ZZ)(132) ^ 7>^^<:>1 ^.j^sj-j] 

(VLC)( 134)1- 5E^tl-^-. 

<53> ^7] S.^ ^]3.^^^ ^-l^J Working Memory) (118)^, ^1 1 ^ ^1 2 S.^ ^] 

S-5l(LM0, LM1)(122, 130)^ ^^1^4. <^1» ^'^ . ^ ^^lo^joilA^ 
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^ 3 ^^wj-olHCKB)^ ^]S.^aiS)^, 3072(6>64>g) ^1 1 S.^ oflSe) 

(122) ^ 4608(6>64>12) 2 S.^ ^3.^(130)^: ^^]*\^ ^'=>] ^}^^^^. 

<54> ^7l H^>^-fl^i(MEP)^ ^2]<a ^^J^(112)fi1-, 2.= ^^^-^(114) ^ ^ 

:e.^^(116)* if-^H. -g-^^ ^A^uzj. 2.= ^^^^ ^^sr>ji, 

7l ^3i<y ^^j«.(^^2)fe iH:i(Local Bus) <a sfl ^^^fo^ S!]tt.^«.E^ DMA ^ 
Hl-eKl20)» -ftfl S^^^S ^<:g^ cllc>lBl» ^^^J nilS-Bl^(118)^-¥-Bl 

aflEi ^^?}:T=1-. -^M S-= ^^-^(114)^ ^<^1 t-l]olEio:) -y- 

^ 2.^* ^^^1-71 91^] 2.^( inter mode) 91^^ 2-^( intra mode)* ^ 

<yEl 2.:E.^ -g-^jo^ ja-^o] oj^ ^-fom, <^^0.^-^E] c^^^ 

'^g^^ ^^11 ^Ji^tlrcf. ^Bel- 3.^^ -i-^'a 

^^s}-*!:^. zLsiji ^7] :a.^>-^(ii6)^ ^i-7i ss. ^^^^(ii4)<^i <yB^ 2. 

:^7> ^^l^J n]l2El(118)S^Bi r^jolE^l- S-#sr>Jl, ^7] ^^^«(112)S. 

tf}E^# <^l-§-^H ^^"y^ 

^I2.al(122)5q-, o]A].a^^^^/^olAVc^^^^«-(126)^ 
<56> >^7l o]A].o^^^^/^olAVo^^^^w-(126)S!?- ^7] <a=^l-5|-/^<a=>^>^-^(128)^ ^l-z]- 

*>M-^ ^S^il^i -n-^-^S- -^P-alSlo^, z^- 7l^# ^^e^^>7l ^^>c^ aI^^^e^ 

29-15 



1020030005839 #^ ^^>: 2003/6/19 

4 ¥ 7fl A>-g-^>^ o]Ai.o^^^^/^o]Xj.cx^^^^ol Ai^^o.^. 7}^^ 5>M-51 5. 

<57> ^7] 'y=;^l-5|-/^<a=^>sl-f-(i28)^ ^Vl el ^^1(106)5.-^^1 wl>i •elH-isfl'^l 

^'y-^sl^^l(106)S-^Ei cflolE-lo^ a7l5Jf El-^ alH^Ctarget bit rate)^ ^<^} 

« 

<58> H^JL ^1-71 7l-^^oi:oj:sl- 71(134)^ ^1 2 S.^ ^l2.Bl(130)S.^Bl ^J=^>5l-^ c^lo] 

til- ^7] ^1:=l;^1]zl (zigzag scanning)^(132)* ^<^>1:<^1^, tflojEll- -f-^l 

^^5|-s:>7] ^^}<^ ^]^^. ^S."^ -f-JlsKhuffman coding) 71^1- ol-g-s:>c^ 
tijH^iB^ (Output Stream)^ 

I- M-El-xfl^ Bl-olnj;£oli:].. c^y]^^ ^ ^L^"! (composer )fe ^1 1 S.^ Till a. el (122)^ 



%^ olA].c^^^^/^olA].o^^^^-«(126)^ #^ 7>^5>^ 7>^7l(124) 

«^1 «fl'3-€i=l-. 

<60> H^a* ^2:sr>^, >a-7] -^<^^i- ""^^ ^^1(110)^ DMA ?iBl-ei ( 120)* ^^flA-^ <a 

ciioiEi^ ^^1] nfla.^ 1:2^4 ^^-^ "^i^ dl^^l^i* ^^^J ^la-ei(ii8)<Hl 

W. ^, ^^^a =S.AilAi(MEP)(112 - 116)^ ^Ei 2.:^ 
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S.S](122)<^1 ^^^^^t:^. 

s)-/^<a=^]-^)-^(i28)<^l <a=;^>si-^ DCT ^1 2 s-^ oils.el(i30)«Hl 

<62> 2 S-^ ^1 2. e) (130)011 <^l^cfl 384 7fl^ JS.^^ i^-ll^lti7V ^i^S)^, -^<^ 

^ ^^1(110)^ 2-=« t-llolBl# -^:£5|-s:>7l i^^S. 

(forward) S.:^<Hl^-1 4:s:2l-^>7l ^tb «Jj^-1:^( backward) S.:^^ <^1^<^ 
^^^/^olAVc^^^^w.(126)Sl- <^J^>5l-/^<y=;^l-^^(128)7> t}^^^ SS^^i -B-^ 

^s. ^tii£)7i tifl^oii a^i- ^A7l- ^4. ^, "x^:)^ s.:^<^l^-1 

<^'^c^^>2l-Jf(i28)^ <y=^Vsl-(Q)l- ^«5tb4. ^s^jL S-:=ollA^^ <a=^l-^/^<y=^l-s)- 

-f-(128)^ ^'a=^l-S|-(IQ)S =7^^^>JL. <:'l<>|^i <^l'a:'^^^^/^<^l<J:<=^^^^-T-(126)7> ^ 

^1 2 s.^ i>i]s.ei (130)21 cfloiBi# ^^>2i 'a=^vsi-/^*y=^vsi-^ 

(128)ofl ^^B^VJI ^'y=/^>S|-# ojO^Ai ^2:51 ^*a=^VS|- CflolB]7> ^^JSl^S, 

olA].c^^^^/'^olA><:^^^^«-(126)^ ^ol>a:ol^^^(IDCT)l- ^^^I't!:^^^ 
^^o] ^s.^ cfl^lEi^ ^1 1 S.^ till2.el(122)<^l ^-l^j-^ t-fl^lBlSl- ^^V^^S. 7>'y:S]ol 
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cflolE-l# ^■i-<H^i Hsll<a^ ^^oil A>-g-^ ^q^a Dlla.sl(118) 

<63> nelJl 7l-i^^ol«.3i5|.7l^(134)fe ^1 2 S.^ til]S.Bl(l30)^-^B^ 'y=^>5l-^ DCT 

7i tiit:i^^oi(iio) ^^s. ^s.^^ ^o] «>^^^>^-. <=>]'^^^ 

^]3.^ai8)o\] ^^^^^ 4^ '^^^ dl^lEi^ DMA ?iH*£Ul20)# 5>]«- T^fla. 

e) 3^ 102)011 ^i^J-^c]-. 

<64> ^:^6\] -^c^^ <y-^ ^J-^lS^ DflHS. 1:^ ns.^ ^^^^ 

<i>Hfl^ a 2S!f ^2]oj rt]E-lo^ "^^^ S. 1^ ■^'^^l-Tll fcode = 1(-16 ~ 

+15.5)S. 7>^it!:i=f. 
<65> IS. 2] 



^yCunit) 




fllH.al ( bytes ) 


MB 


current mac rob lock read 
search windov read 


16 X 16 = 256 
48 X 48 = 2304 


MC 


current Cb block read 
current Cr block read 
previous Cb block read 
previous Cr block read 


8 X 8 = 64 

8 X 8 = 64 

9 X 9 = 81 
9 X 9 = 81 


reconstructed 


reconstructed image wr ite 


8 X 8 X 6 = 384 


tota 1 


3234 



^5}-sV7l -g-2^<a ^-^i, .e.^, olA].o^^^^ ^ oj:^].^ 7]-.ol ^ 

2:^ ti]c^i2.^o] (110)1- ^tilt}:i=f. 
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(110) 3 711^ S.^ ^3.^ ^, ^]^^ ^^1S.E](118), ^] 1 ^] 2 ^]S.^ 

(122. 130)1- ^Hlttcl-. Hth 1 ^> -g-^'a -a^^ ^^tb c-ll<^lBll- 1 

nfl 2. 5^(122)^1 ;^-1^s:H 2 ^1- -g-^'y ^^^^ ^^^>7l -^l^il ^]S.^^] 

^ ^"^^^^ A^^^ DllS-el^(iL 1)^ 71^ f^<^llAi (1) ~ (9)^1 z^- 

SS-^il-a ^'^'=>\] ^-f Hsil-a i^l£el# 

s-VM-s] 5.^4-^1 -n-bi-^s. -fjSisl- ^^*V7l ^^-^ 



Hefl<y v\]3.^ 50 % ^^S. A HS^il^i -R- ^ "i: ( ^ , DCT/IDCT 

^, Q/IQ^)^ ^^fl^i *>M-^ s>=^|o:|S %-§-*l-^ ^2:1- 7>;^l7l nfl^o]] ^^(low 

area) % n^^'^l 7>^s:>rf. 

<70> i^V^^f ^ ^"^^ ^^1^ -i-*^^ At^^I^ 
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<72> rcj-el-Ai ^ ^i^ofl ^<^^ <a-^ ^wls:>^ :^i:fl-g- 

<73> 
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[^^^J- 1] 

*y=^>5l-/^*y=;^>5l-¥-5!|-; 

^7] ^1 3^1 DflJiSl-^oil ^7l -^^T.}^^ olA>c^^^^ t-llolEl7l- ^i^S]^. -^71 

S.^^9\- ^7] o]^<^^^^/'^o]X^C^^^^:^S.^B\ 7]-'a:S:H 4€ 

€ Cll<^lEll- ^7] ^] 12] ^]3.^^S. #^*>^ 7>A>«- ^; 
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^ ^^7] 'a=;^>s)-/^<y:^}^-^^^Ei ^*y=^>si-^ ^7] -f-Jisi-^ <^^v cfloiEii- w}:o>Ai <^o] 

21 

^^7l ^^^^ 'a-^ A]iE^ ^ ^(System On a Chip)-9.S. ^wl^)^ 

31 

^7l ^^-y a^/^lA-^^; 
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4] 

5] 

^oi-7l <^l^^mT^^/'^ol't]:c>i^^€:^^ *y=^>5|-/^<^c^^1-s1-^^; 
6] 
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[^T^^J- 81 

^1 1 %H1 9X'=^^^ , 

^^^^ ^^-^^ *m -a-^ ^J-^i. 

9] 
10] 

^'^^^vsi-^* H^^-fl^ -s-*^^ ^^1^ t-floiB] ^^ei 

iq^s^B] o^^^ c^^^ no]TE.]^ ^7] 4^ 7ll^ s.^ ^is-s:]!- ^ ^1 1^ s.^ 

^''^^l^^y} ^^y^^S. olAVo^^^^ ^ oj:;,].^}.^].- 
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^7] ^J=;^l-5l-€ dl^^lE-i* ^7] 7fl£q s€ ^iS-H^-i- ^ ^1 3s] ^ls-el<^l 

>^7l ^] 3^ s.^ i^ia.e)ofl .^71 «a=;^l-sl-^ eiioiBi7> ^i^s)^, >S-7l c-Hoib] 

111 

^1 10 *J-<H1 

>a-7l ^1 3^1 S.^ ^]3.^<=^] ^J-7] <y=7l-^^ t11^lEi7> 7i^£)^. ^7] ^S.^-^ 

C-flolE^^ C-flolEil- -i-;^!^ ^^3r>^ 7l-^^ol«-^5j. cfTj]^ 5L^*>^ 
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l£ 21 



30 




IS. 31 



102 



z 



SDRAM 



100 



104 



< 



106 



108 



CPU 



Memory 
Control ler 



110 



Video Core 
ME/MC/DCT/Q 



4 ^ 




Local Bus 
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